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Vibratory device and dental scaler incorporating it 



Power driven dental scalers are well known. 
Of particular interest herein are those dental 
scalers driven by means of a fluid exiting 
through outlet ports in a shaft and impinging 
upon a rotor disposed on the shaft to impart vib- 
rational movement to the shaft. 

Of the power driven dental scalers currently 
available, most common are scalers utilizing a 
flow of compressed air or an electrical 
ultronsonic transducer to cause a scraping-type 
work tool to vibrate. 

Typical of the earlier air-driven dental scalers 
are those of U.S. Patents Nos. 3,082,529 and 
3,444,622 to MWes et al, which scalers utilize 
an air-driven ball contained in a chamber. Move- 
ment of the ball against the walls of the 
chamber imparts vibration to the chamber 
which vibrations are then transmitted to the 
scraping tool. 

A more recent type of air-driven scaler, des- 
cribed in U.S. Patent No. 3,526,962 to Fuerst, 
utilizes a rotatable mandrel which has an ir- 
regularly-shaped tip engaged with a reciprocal 
block in which the mandrel tip is received. 

It is characteristically a problem of these air 
driven scaler that much of the vibrational energy 
generated by the vibrator motor is transferred to 
the handle portion of the dental scaler rather 
than to the scraper tool. Moreover, the modes of 
vibration of these scalers may change as 
moving parts of the vibration generating 
mechamism wear with time. 

In U.S, Patent No. 3,703,037 to Robinson, 
there is described a dental scaler which utilizes 
an electrical ultrasonic transducer to provide 
constant modes of vibration for coupling with 
particular types of work tools. One dis- 
advantage of the ultrasonic scaler, however, is 
the cost of the transducer and its associated 
ultrasonic generator. 

A recent improvement in air-driven dental 
scalers is disclosed in U.S. Patent Re. 29,687 to 
Sertich. This dental scaler has very few moving 
parts as compared to the aforementioned 
mechanically complicated air-driven scalers and 
provides efficient transfer of vibrational energy 
to a scraping-type work tool with relatively little 
vibration being transferred to the handle portion 
of the instrument The Sertich-type scaler pro- 
vides uniform modes of constant vibration* 
which may be matched with the vibratory 
modes of various types of work tools without 
the need for any complicated electronic 
components. 

The Sertich-type scaler utilizes a rotor dis-. 
posed on a shaft which is driven by a fluid 
medium such as air to propel the rotor rotatably 
about the shaft and impart vibratory motion 
thereto. The rotor and the outside surface of the 
shaft provide a gap into which air flow occurs 
through outlet ports disposed in the wall of the 
shaft beneath the rotor. The air impinges on the 



inner surface of the rotor causing it to rotate 
about the shaft in a manner which creates a vib- 
rational movement in the shaft which is trans- 
mitted to a work tool connected the shaft. In 

5 order to operate properiy, it is necessary that 
the rotor remain disposed over the air outlet 
ports on the shaft, and in order to obtain maxi- 
mum efficiency, it is necessary to have the rotor 
rotate freely about the shaft at a position cen- 

w tralized axially over the air outlet ports. Rotation 
of the rotor about the shaft tends to create wear 
on the outside surface of the shaft. That wear 
can induce a pattern of unequal fluid flow out of 
the space defined by the ends of the rotor and 

IS the shaft. The corresponding pressure dif- 
ferentials set up at the ends of the rotor can 
cause the rotor to be displaced from its position 
over the outlet ports towards stationary stops 
on the shaft which can mechanically limit the 

20 axial displacement, but which greatly de- 
creases the efficiency of operation of the de- 
vice. Accordingly^ there is a need to compen- 
sate for wear induced by the rotor on the shaft 
surface. 

25 An aspect of mechanical vibratory devices is 
that they tend to operate at certain well-defined 
frequencies. Those frequencies are influenced 
by the particular mass distribution along the 
shaft of the device and the location of the 

30 support means for the shaft. It has heretofore 
been unappreciated that not only is the lo- 
cation of the support means on the shaft im- 
portant for determining the resultant vib- 
rational frequencies at which the device 

35 operates, but that the particular resilient char- 
acteristics of the support means can be critical 
in determining and defining an operating fre- 
quency which maximizes scaling efficiency, 
without creating a need for a substantial in- 

40' crease in power input to move from one mode 
of resonance to the next. Accordingly, there has 
been a need for a vibrating device which utilizes 
particular support means for optimizing the 
power output of the vibrating device. 

45 An air driven vibratory-type dental scaler is 
provided which comprises elongated casing 
means having a proximal or rearward end and a 
distal or forward end, support means within the 
casing means, a substantially rigid hollow shaft 

so supported within the elongated casing means 
by the support means, work tool connecting 
means attached to the distal end of the shaft, 
the work tool connecting means capable of 
operatively connecting a work tool to the distal 
end of the hollow shaft, the hollow shaft having 
fluid media inlet means and outlet means, res- 
pectively, for receiving and discharging fluid 
media, rotor means disposed about the hollow 
shaft over the outlet means and being driveable 

60 about the hollow shaft by the fluid media, the. 
hollow shaft and the rotor means each having a 
configuration and disposed with respect to each 
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other so as to define a space therebetween for 
receiving fluid media from the outlet means 
during movement of the rotor about the shaft, 
the flow of the fluid media through the outlet 
means into the space driving the rotor means 
rotatively about the shaft to impart vibratory 
movement to the shaft, the hollow shaft having 
means thereon for continuously correcting by 
fluid flow for axial displacement of the rotor 
means from a position of centralization over the 
outlet means when the rotor is being driven 
about the shaft. Additional correction means on 
the rotor means can be provided to further 
maintain the rotor In a centralized position over 
the outlet means. The outlet means has means 
thereon for improving the efficiency of the 
vibratory device. 

In a preferred form, the support means 
includes first support means near the distal end 
of the shaft at a node of the standing wave form 
developed in the shaft in a selected vibratory 
mode. The first support means is sufficiently 
non-resilient so as to bias the scaler to operate 
in the selected vibratory mode and sufficiently 
resilient to substantially prevent transfer of 
vibration from the shaft to the scaler casing. The 
dental scaler can also have water transport 
means associated therewith for transporting 
water from an external source to a point near 
the scaler tip to provide water to the surface of 
the tooth on which dental work is being con- 
ducted. A water seal assembly used in con- 
junction with the water transport means is 
supported on the distal end of the shaft at a 
location substantially the same as the location 
of the first support means. The location of the 
first support means is at a node of the shaft at 
the preferred resonant-frequency, thus pre- 
venting substantial transfer of vibration from the 
shaft to the inlet water seal. 

The means providing the features and ad- 
vantages of the present invention are illus- 
trated in the accompanying drawings wherein: 

Figure 1 Is a perspective view of a dental 
scaling instrument of this invention; 

Figure 2 is a longitudinal side elevational 
view, partly in section, of the dental scaler of 
Figure 1; 

Figure 3 is a cross-sectional view of the 
driving mechanism of the dental scaler of Figure 
2 taken along line 3 — 3; 

Figure 4 is an enlarged sectional view of the 
driving mechanism of the dental scaler of Figure 
2; and 

Figure 5 is an enlarged sectional view of 
another aspect of the driving mechanism of this 
invention. 

Illustrated in the drawings is a dental scaling 
instrument 10 comprising a handle 12 which 
includes a barrel 14 and a neck 1 6. Attached to 
the distal end 18 of scaler 10 is a nose piece 
20. Secured within nose piece 20 is a shank 26 
of a work tool or tip 24 having a curved end 28. 
As shown in detail in the cross-sectional view of 
Figure 2, handle 12 provides an elongated 



casing within which is mounted support means 
comprising a first or front support 30 including a 
pair of 0-rings 31. A second or rear resilient 
support is provided by a cylindrical tube 32 of 

5 resilient material which is sleevably engaged 
about a boss portion 34 secured to a rigid rear 
support 36. Boss portion 34 has a retaining 
grooves 38 circumferentially disposed thereon 
for retaining resilient rear support 32 by means 

10 of retaining ring 40. Disposed substantially 
coaxially with respect to elongated handle 12 Is 
a vibratable, substantially rigid, hollow shaft 42. 
Nose piece 20 is threaded ly connected to the 
distal end 46 of hollow shaft 42 and the 

'5 proximal end of shaft 42 is formed with re- 
taining grooves 48 for engaging resilient rear 
support 32 therein. A pin 73 is provided on 
shaft 42 for engaging a wall 75 of a slot in rear 
support 36 to oppose twisting forces applied to 

20 shaft 42 during engagement or disengagement 
of nose piece 20 with or from the distal end of 
shaft 42. Rear support 32 is retained within re- 
taining grooves 48 on shaft 42 by means of a 
retaining ring 50. 

25 As seen most clearly in Figure 4, shaft 42 is 
formed with an intermediate section 51 having 
a diameter greater than the diameter of those 
portions of shaft 42 adjacent section 51. Outlet 
ports 70 are formed in the wall of shaft 42 In 

30 the intermediate section 51 and serve to pro- 
vide fluid communication for fluid media means 
from the inside of tubular shaft 42 to the space 
adjacent side wall 64 of shaft 42. Centrally and 
axiaily disposed above intermediate portion 51 

35 of shaft 42 Is rotor means 60, which defines a 
gap 62 between its inner surface 61 and side 
wall 64 of shaft 42 into which fluid media is 
directed from outlet ports 70. 

With reference to Figures 1 and 2, a fluid 

^ medium, such as compressed air, is supplied 
from a source (not shown) through a supply 
tube 74 which passes through an axiaily 
disposed opening 81 in end cap 82. The flow of 
compressed air passes into plenum 76 in 

46 through passageway 72 and shaft 42 to fluid 
media outlet ports 70. The flow of compressed 
air which exhausts through outlet ports 70 
strikes the inner wall 61 of rotor 60 and urges 
rotor 60 to rotate about shaft 42. Each of the 

so outlet ports 70 has an axis which is offset or 
spaced at a distance from the longitudinal axis 
of shaft 42. In that configuration no port axis 
intersects the longitudinal axis of shaft 42 and 
each of ports 70 directs a jet of air at a glanc- 

55 ing angle with respect to the Inner wall 61 of 
rotor 60 so as to Impart rotational movement to 
rotor 60. The air passes through the end 
sections of gap 62 into the main barrel section 
and subsequently passes through muffler 

60 means 80 which are supported on rigid rear 
support 36 to exhaust through outlet ports 56 
into the atmosphere. 

Stop means 78 are disposed in indented 
sections or grooves 79 in outer surface 64 of 

65 shaft 42. Typically, stop means 78 comprise 0- 
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rings sleevably engaged about shaft 42. Stop 
means 78 prevent excessive travel of rotor 60 
so that rotor 60 is at least partially disposed 
about outlet means 70 at all times, including 
the time prior to activation of the instrument s 
with compressed air. Thus, when air is supplied 
to the instrument, the air flowing through outlet 
ports 70 will contact at least a portion of rotor 
60 and initiate its rotational movement about 
shaft 42. Correction means to be discussed io 
hereinafter are independent of stop means 78 
and in normal operation rotor 60 will not con- 
tact stop means 78. A description of the manner 
in which the spinning rotor 60 imparts vib- 
rational movement to shaft 42 may be found in ^5 
the aforementioned U.S. Patent Re. 29,687, the 
disclosure of which is incorporated herein by 
reference. 

The dental scaler can include means for 
transporting water from an external source to a 20 
work tool 26 at its curved end 28. A first water 
transport hose 100 located at the rearward or 
proximal end of scaler 1 0 is mounted in a de- 
tachable coupling 101. First water hose 100 is 
connected to an extemal source of water (not 25 
shown), the forward end of the hose being con- 
nected to one end of a rigid tube 1 03 which 
passes through a passageway in support body 
102, Tube 103 is disposed substantially 
coaxially with respect to hollow shaft 42. Water ^0 
transport tube 103 extends through hollow 
shaft 42 toward the distal end of scaler 10 and 
terminates distally from water seal assembly 
1 1 0. Tube 1 03 is covered with an elastomeric 
tube covering 1 04 to dampen vibration build-up 
within tube 1 03. The forward or distal end 106 
of water tube 103 extends into plenum 108. 

Water tube end 106 is supportably received 
within a water seal assembly 1 1 0 located at the 
forward or distal end of dental scaler 1 0, Water 
seal assembly 1 1 0 comprises a cylindrical body 
112 having a passageway 114 coaxially dis- 
posed with respect to the axis of body 1 1 2. 
Running circumferentially about the outer side 
wall of cylindrical body 1 1 2 are a pair of spaced 
annular grooves 116, one adjacent each end 
cylindrical body 112. Disposed within each of 
grooves 1 1 6 is an 0-ring 1 1 8 fabricated of a 
resilient material. 0-rings 1 1 8 serve to position 
cylindrical body 1 12 within the forward end of 
hollow shaft 42 by frictlonal engagement of 0- 
rings 118 with portions of inner wail 120 of 
shaft 42. Within a midportion of cylindrical body 
1 12 is a chamber formed by an annular groove 
122 running circumferentially along a portion of ss 
inner wall 124 of body 112 between grooves 
1 1 6. Contained within groove 1 22 is an 0-ring 
126 which is in frictional engagement with the 
walls of groove 122 and with a portion of water 
tube 1 06. 0-ring 126 helps to properly position ^0 
tube 104 centrally within hollow shaft 42. 
Positioning of the center of gravity of water seal 
assembly 110 slightly forwardly of first support 
30, i.e., toward the distal end of scaler 10, 
imparts a force on cylindrical body 1 12 tending 



to move It in a forward axial direction toward 
the distal end of scaler 10, thereby ensuring 
continuous contact between cylindrical body 
112 and shoulder 132 of shaft 42. 

A second water transport tube 134 extends 
between the distal and proximal ends of nose 
piece 20 within a central bore formed therein. 
End 135 of tube 134 is positioned within a 
groove 1 36 on shanic 26 of tool 24, Water from 
plenum 108 flows through nose piece 20 within 
tube 134 to end 135 and groove 136 and over 
the surface of tool 24 to the vicinity of tip 28 
where it is atomized by the vibratory action of 
tip 28. 

The present invention comprises first means 
on shaft 42 for continuously correcting by fluid 
flow axial displacement of rotor 60 from a cen- 
tralized location above outlet ports 70. As illus- 
trated with particularity in Figure 4, the correc- 
tion means comprises section 51 of shaft 42 
having a diameter greater than the diameter of 
those portions of shaft 42 adjacent section 51 
and being generally of a length less than the 
length of rotor 60. Section 51 is thus 
completely disposed within the area of pro- 
jection of rotor 60 onto shaft 42. Section 51, 
having a diameter greater than the diameter of 
shaft 42 adjacent section 51, is formed by a 
step 52 as shown in Figure 4. Optionally section 
51 can be formed by a ramp or inclined surface 
53 as shown in Figure 5. When an inclined sur- 
face 53 is utilized, the ends of the surface 
joining shaft 42 terminate outwardly of the area 
of projection of rotor 60 onto shaft 42. 

in normal operation the flow of air exiting 
through gap 62 from each end of rotor 60 
creates balanced drag forces in both the distal 
and proximal axial directions. However* when 
rotor 60 is displaced from an axially centralized 
position above outlet ports 70, the axial drag 
forces tend to become unbalanced. Also, when 
the fluid flowing from ports 70 exits from the 
ends of gap 62 between rotor 60 and outer wall 
64 of shaft 42, eddies are set up near the ends 
of rotor 60, which tend to sucic air in over the 
edges of rotor 60 and create low pressure 
regions. When rotor 60 is centralized above out- 
let ports 70 the pressure losses associated with 
the eddies are balanced and the rotor tends to 
remain in a centralized position. In actual prac- 
tice since shaft 42 may not be perfectly cylin- 
drical, and because rotor 60 does not rotate in a 
perfect cylindrical fashion about shaft 42, the 
conical whirl set up by rotor 60 has an axial 
force component whicii also tends to shift the 
position of rotor 60. When the sum of the 
conical whirl axial force and the eddy force ex- 
ceed the differential drag force on rotor 60, 
rotor 60 ^ill tend to move in an axial direction 
displacing it from the centralized position over 
outlet ports 70, Non-parallel rotation of rotor 60 
about shaft 42 tends to create wear on outer 
surface 64 of shaft 42 thus changing the size of 
gap 62 during operation of the vibratory device. 
In the absence of enlarged diameter section 51 
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on shaft 42, such wear creates substantial de- 
viations in the size of gap 62 and upsets the 
force balance which tends to hoid rotor 60 in a 
centralized position over outlet ports 70. 

Step 52 or ramp 53 at each end of section 
51 of shaft 42 creates an enlarged gap be- 
tween outer surface 64 of shaft 42 and rotor 60 
which compensates for small upsets in the 
placement of rotor 60. Accordingly, movement 
of rotor 60 in an axial direction raises the eddy 
pressure in the area at end of rotor 60 which is 
in the direction of axial movement and lowers 
the eddy pressure in the area at the end of rotor 
60 which is away from the direction of axial 
movement of rotor 60. The instantaneous dif- 
ferential eddy pressure then existing tends to 
move rotor 60 back into a position centralized 
over outlet ports 70 so that the sum of the 
forces on rotor 60 remains balanced. In that 
manner wear on outer surface 64 of shaft 42 
which tends to create an imbalance of forces on 
rotor 60 is compensated for and rotor 60 
remains essentially centralized over outlet ports 
70. 

As is apparent from the preceding dis- 
cussion, it is desired to balance the pressure 
forces at each end of rotor 60 such that the 
balance of forces tends to keep rotor 60 in a 
centralized position over outlet ports 70. In 
another aspect of the invention, rotor 60 is pro- 
vided with chamfers 65 at end edges 63 which 
assist in balancing the eddy forces at each end 
of rotor 60. For more exact control of the eddy 
forces, it is desired to have inner surfaces 61 of 
rotor 60 free from any radially extending burrs 
particularly at chamfered end portions 65. 
Typically, chamfers 65 are between about 
30 — 65° as measured from the longitudinal 
axis of rotor 60, with a chamfer of about 
40 — 50** being presently preferred. Because of 
the stresses induced in rotor 60 upon rotation 
about shaft 42, it has been found that control of 
the surface roughness of inner surface 61 of 
rotor 60 is important to increase the lifetime of 
operation of the instrument without failure of 
rotor 60. Thus the surface roughness of inner 
surface 61 of rotor 60 is maintained smoother 
than about 0.5 microns (20 micro-inches). 

Enlarged cylindrical section 51 of shaft 42 is 
typically about 0.025 — 0.051 mm greater in its 
diametral dimension than the lesser diameter 
portions of shaft 42 adjacent section 51. 
Section 51 is of a length less than the length of 
rotor 60, such that the area of projection of 
rotor 60 onto shaft 42 completely en- 
compasses section 5 1 . Typically, the ratio of the 
length of cylindrical section 51 to the length of 
rotor 60 is between about 0.85 — 0.97. 

First correction means comprising enlarged 
section 51 can be used alone, but it is desirable 
to use enlarged section 51 in conjunction with 
chamfered end edges 65 of rotor 60 to provide 
a second correction means associated with 
rotor 60. 

In an embodiment of this invention, outlet 



ports 70 can be provided with chamfers 71 on 
the outside end edges thereof, as shown in 
Figure 3, in order to increase the efficiency of 
the vibrator/ device of this invention. Chamfers 

5 71 on the end edges of outlet ports 70 mini- 
mize eddy formation and consequently reduce 
pressure losses due to turbulence created by 
fomiation of eddies at the ends of outlet ports 
70. Chamfers 71 can be about 15° — 45° as 

10 measured from the central axis of each outlet 
port 70 and typically are about 30°. The axis of 
each of outlet ports 70 is spaced from the longi- 
tudinal axis of shaft 42. 

It is characteristic of a vibratory device of the 

rs type herein described that it tends to operate in 
a vibrational mode corresponding to a reson- 
ance frequency of the device. In practice, there 
are practical limitations on the amount of power 
which can be put into the device so as not to 

20 bring about mechanical failure of the com- 
ponents of the device due to stresses imposed 
thereon. Accordingly, it is not always possible or 
desirable to shift from one resonance frequency 
to the next by increasing power input into the 

25 device. However, it remains desirable to operate 
the device in certain vibrational modes to ob- 
tain operating characteristics which enhance 
the operative function which the device is in- 
tended to produce. 

30 For example, in the field of dental scalers, it is 
desirable to operate at high frequencies and low 
vibrational amplitudes of the scaler tip to in- 
crease scaling efficiency and enhance patient 
comfort. In order to bias the device to operate in 

35 a selected vibrational mode which has desirable 
operating characteristics, the first support 
means 30 should be formed of a material which 
Is relatively non-resilient, e.g. less than 70% 
resilient, and located at a node of the standing 

40 wave form developed in scaler 10 in the 
selected vibrational mode. In that manner, un- 
wanted vibrational modes, i.e. those having re- 
sulting frequencies which tend to limit scaling 
efficiency and decrease patient comfort, are 

45 eliminated. 

In its present embodiment, scaler 1 0 tends to 
operate in one vibrational mode having a fre- 
quency of about 4000 cycles per second and in 
another vibrational mode having a frequency of 

so about 6000 cycles per second. When scaler 1 0 
operates in the 4000 cycles per second mode, 
scaling efficiency is reduced and patient comfort 
is decreased relative to the 6000 cycle per 
second mode, due In part to the larger am- 

55 plitudes of vibration present at tip 28 in the 
4000 cycles per second mode. 

When a material having a high resiliency, i.e. 
greater than 70% resilient, is utilized in first 
support means 30, scaler 1 0 tends to operate in 

60 the undesired, lower frequency mode. It will not 
automatically, and without a substantial in- 
crease in power input, shift into the desired, 
higher frequency mode. However, when first 
support means 30 is formed of a material less 

65 than 70% resilient, e.g. about 60% resilient, and 
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is located at a node of the standing wave form 
developed in shaft 42 in the desired, high fre- 
quency, vibrational mode, the bias induced by 
that structure insures that the operating mode 
of scaler 10 will be at the selected or desired, 
higher frequency mode. While first support 30 is 
formed of a sufficiently non-resilient material so 
as to bias scaler 10 to a selected vibrational 
mode, it does have a resiliency sufficiency to 
dampen vibrations which might be transferred 
from shaft 42 to handle 12. Because first 
support 30 is located at a node of the standing 
wave form developed in shaft 42 in the sel- 
ected operating mode, the amplitude of vib- 
rations of shaft 42 at the location of first 
support 20 will be small and little or no power 
will be absorbed by the support. The finite 
dimension of the support requires that a certain 
amount of material be disposed on either side of 
the theoretical node, and, accordingly, small 
amplitudes of vibration will exist at the location 
of first support 30. 

The location of first support 30 for a selected 
vibrational mode can be determined by bench 
operation of the scaler with the casing removed. 
Drive air is supplied to the unit and shaft 42 can 
be clamped with a suitable damping means at 
various locations along its length. Pinching of 
shaft 42 between the fingers of a hand is one 
suitable method although other methods could 
be used. Damping of shaft 42 at various 
locations along its length causes shaft 42 to 
operate in particular vibrational modes depend- 
ing on the location of the damping force. From 
those generated modes, an operating mode is 
selected and first support 30 is located at the 
position at which the damping force created the 
selected operational mode. 

It will be appreciated that the particular vib- 
rational mode selected will depend to some ex- 
tent on the nature of the function to be per- 
formed by the vibratory device. For example, 
whereas one vibrational mode may be selected 
for dental applications, i.e. one having low vib- 
rational amplitudes at the tip to enhance patient 
comfort, another vibrational mode might be 
selected for an operation such as scale removal 
from or deburring of a metal surface wherein 
comfort to a patient is not a consideration. In 
the latter applications, large vibrational am- 
plitudes at the tip may be desirable. 

Accordingly, first support means 30 is 
positioned on shaft 42 at a node of the stand- 
ing wave form developed in shaft 42 In a 
selected vibratory mode of scaler 1 0, and first 
support means 30 Is sufficiently non-resilient so 
as to bias scaler 1 0 to operate in the selected 
vibratory mode. First support means 30 is suf- 
ficiently resilient to substantially prevent trans- 
fer of vibration from shaft 42 to the casing 
means of scaler 10. First support means 30 is 
generally formed of a material less than 70% re- 
silient, e.g. 60% resilient, and can comprise 0- 
rings 31 of the specified resiliency. 

Suitable materials for the support means 



include compounded nitrile and neoprene syn- 
thetic rubbers having desired resiliency and 
operating characteristics. Such materials may 
include, for example, neoprene elastomer, 

s fluorocarbon elastomer, ethylene propylene 
elastomer, and butadlene/acrylonitrile elas- 
tomer. The more resilient materials can be 
utilized for the rear support and the less re- 
silient for the first or front support. It will be 

10 understood that resiliency refers to the ability of 
the material to recover after deformation and 
not dissipate energy in its internal structure. For 
example, a ball of theoretical material being 
100% resilient would rebound to about the 

IS same height from which it originally was 
dropped. A ball being 70% resilient would 
rebound to a height of about 70% of the height 
from which it originally was dropped, dissi- 
pating a certain amount of energy intemally. 

20 Utilization of first support means 30 as 

hereinbefore described permits scaler 10 to be 
tuned to a particular working frequency such 
that external controls are not necessary to 
maintain the desired frequency once it is 

25 attained. That feature of the invention is par- 
ticularly advantageous for It permits operation 
of the instrument without necessitating 
operator correction of frequency deviations 
which might be induced by variations in control 

30 elements. 

Although this invention has been described 
with reference to a dental scaler, it is also appli- 
cable to vibratory devices of like or similar con- 
figuration which are used for other purposes, 

35 such as medical, veterinary, and general in- 
dustrial cleaning, polishing and deburring. Such 
vibratory devices can have water, air, paraffin, 
or other fluid materials transported through in 
accordance with the teachings of this in- 

40 vention. 

Claims 

1. A vibratory device, wherein vibration is 
45 imparted to a resiliently supported substantially 

rigid shaft (42) by rotation of a rotor (60) 
disposed around the shaft and caused to rotate 
by flow of fluid from within the shaft through 
outlet means (70) in the shaft into an annular 

so space (62) formed between the shaft and the 
' rotor, characterised in that first means (51) are 
provided on the shaft for continuously correct- 
ing by fluid flow axial displacement of the rotor 
from a centralised position over the outlet 

55 means while the rotor is being driven about the 
shaft. 

2. A vibratory device according to claim 1 
wherein said first correction means (51) 
comprises means (51, 52, 53) on the shaft (42) 

60 for biasing the rotor against axial movement of 
the rotor. 

3. A vibratory device according to claim 1 or 
claim 2 wherein said first correction means 
comprises a cylindrical section (51) of the shaft 

65 (42) within the area of projection onto the shaft 
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of the rotor (60), said cylindrical section having 
a diameter greater than the diameter of those 
portions of the shaft adjacent said cylindrical 
section. 

4. A vibratory device according to claim 3 
wherein said cylindrical section (51 ) of the shaft 
Is formed by a step (52) or an inclined surface 
(53) at each end of the cylindrical section. 

5. A vibratory device according to claim 3 or 
claim 4 wherein the length of said cylindrical 
section (51) is less than the length of the rotor 
(60). 

6. A vibratory device according to claim 5 
wherein the ratio of the length of the cylindrical 
section to the length of the rotor is between 
0.85 and 0.97. 

7. A vibratory device according to any one of 
the preceding claims further comprising second 
means (65), associated with the rotor, for con- 
tinuously correcting the axial position of the 
rotor while the rotor Is being driven about the 
shaft. 

8. A vibratory device according to claim 7 
wherein said second correction means 
comprises rotor walls having chamfered inside 
end edges (65). 

9. A vibratory device according to claim 8 
wherein said inside end edges (65) of the rotor 
are free from radially extending burrs. 

10. A vibratory device according to any one 
of the preceding claims wherein the surface 
roughness of the inner surface of the rotor is 
smoother than 0.5 microns (20 micro-inches). 

1 1. A vibratory device according to any one 
of claims 1 to 10 wherein said outlet means 
comprises at least one passageway (70) in the 
wall of the shaft (42) within the area of pro- 
jection of the rotor (60) onto said shaft, said 
passageway having a chamfer (71) formed on 
its outermost edge. 

1 2. A vibratory device according to any. one 
of the preceding claims wherein the shaft is 
supported by first support means (30) at a node 
of a standing wave form developed In the shaft 
in a selected vibratory mode, said first support 
means being sufficiently non-resilient to bias 
the shaft into the selected vibratory mode. 

13. A vibratory device according to claim 12 
wherein the support means includes second 
support means (32) which is resilient and 
located at a position on the shaft remote from 
the first support means (30). 

1 4. A vibratory device according to claim 1 2 
or claim 13 wherein said first support means 
(30) is an 0-ring surrounding said shaft. 

15. A vibratory device according to claim 14 
wherein said 0-ring Is less than 70% resilient 

1 6. A vibratory device according to any one 
of the preceding claims in the form of a dental 
scaler. 

Revendications 

1. Dispositif vibratoire dans lequel une vib-. 
ration est communiqu6e a une tige sensible- 



ment rigide (42) support6e §lastiquement par 
une rotation d'un rotor (60) dispose autour de la 
tIge et mis en rotation par I'^coulement d'un 
fluide sortant de I'lntdrieur de la tige par des 

5 moyens (70) de sortie de la tige pour p6n§trer 
dans un espace annulaire (62) formd entre la 
tige et le rotor, caract^rise en ce que des 
premiers moyens (51) sont pr^vus sur la tige 
pour corriger en continu, par un 6coulement de 

w fluide, le deplacement axial du rotor d partir 
d'une position centree sur les moyens de sortie 
tandis que le rotor est entraTne autour de la tige. 

2. Dispositif vibratoire selon la revendication 
1, dans lequel tesdits premiers moyens de cor- 

/5 rection (51) comprennent des moyens (51, 52, 
53) montes sur la tige (42) pour rappeler te 
rotor contre le mouvement axial du rotor. 

3. Dispositif vibratoire selon la revendication 
1 ou la revendication 2, dans lequel lesdits 

20 premiers moyens de correction comprennent 
une section cylindrique (51) de la tige (42) d 
rinterieur de la zone de projection sur la tige du 
rotor (60), ladite section cylindrique ayant un 
diametre sup^rieur au diametre des trongons de 

25 la tige adjacents ck ladite section cylindrique. 

4. Dispositif vibratoire selon la revendication 
3, dans lequel ladite section cylindrique (51) de 
la tige est formee par un Spaulement (52) ou 
une surface Inclin^e (53) d cheque extr^mitd de 

30 la section cylindrique. 

5. Dispositif vibratoire selon la revendication 
3 ou la revendication 4, dans lequel une long- 
ueur de ladite section cylindrique (51) est in- 
fdrieure d la longueur du rotor (60). 

35 6. Dispositif vibratoire selon la revendication 

5, dans lequel le rapport de la longueur de la 
section cylindrique k la longueur du rotor est 
compris entre 0,85 et 0,97. 

7. Dispositif vibratoire selon I'une quel- 

40 conque des revendications prScSdentes, com- 
prenant en outre des seconds moyens (65) 
associes au rotor, pour corriger en continu la 
position axiale du rotor tandis que le rotor est 
entraTne autour de la tige. 

45 8. Dispositif vibratoire selon ta revendication 

7, dans lequel lesdits seconds moyens de cor- 
rection comprennent des parois de rotor ayant 
des bords extremes int^rieurs chanfreln^s (65). 

9. Dispositif vibratoire selon la revendication 
50 S, dans lequel lesdits bords extremes interieurs 

(65) du rotor sont exempts de bavures 
s'§tendant radialement. 

10. Dispositif vibratoire selon I'une quel- 
conque des revendications pr6c6dentes, dans 

55 lequel la rugosite de la surface int§rieure du 
rotor est inf§rieure d 0,5 micrometre (20 micro- 
inches). 

11. Dispositif vibratoire selon I'une quel- 
conque des revendications 1^10, dans lequel . 

60 lesdits moyens de sortie comprennent au moins 
un passage (70) m^nag^ dans la parol de la tige 
(42), d rinterieur de la zone de projection du 
rotor (6) sur ladite tige, ledit passage ayant un 
chanfrein (71) forme sur son bord ext^rieur. 

65 12. Dispositif vibratoire selon I'une quel- 
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conque des revendications pr^c^dentes, dans 
lequel la tige est support^e par des premiers 
moyens (30) de support d un noeud d'une forme 
d'onde stationnaire developpie dans la tige 
dans un mode vibratoire choisi, lesdits premiers 5 
moyens de support 6tant suffisamment non 
elastiques pour rappeler la tige dans le mode 
vibratoire choisi. 

13. DIspositif vibratoire selon la re- 
vendication 12, dans lequel les moyens de to 
support comprennent des seconds moyens (32) 

de support qui sont 6lastlques et situ6s en une 
position sur la tige eloignSe des premiers 
moyens de support (30). 

14. Disposltif vibratoire seion la re- J 5 
vendication 12 ou la revendication 13, dans 
lequel lesdits premiers moyens de support (30) 
comprennent une bague annulaire entourant 
ladite tige. 

15. Dispositif vibratoire selon la re- 20 
vendication 14, dans lequel ladite bague an- 
nulaire est §lastique d moins de 70%. 

16. Dispositif vibratoire seion I'une quel- 
conque des revendications pr^cedentes, sous la 
forme d'un d6tartreur dentaire. 25 

PatentansprQche 

1. Vlbrationsvorrichtung, bei welcher einem 
elastisch abgestutzten starren Schaft (42) eine 30 
Schwingungsbewegung durch die Drehbe- 
wegung eines Rotors (60) erteilt wird, der rings 

um den Schaft angeordnet ist und mittels eines 
aus dem Inneren des Schaftes durch 
AuslalSeinrlchtungen (70) an diesem in einen 35 
ringfdrmigen, zwischen dem Schaft und dem 
Rotor gebildeten Zwischenraum (62) aus- 
stromenden Fluids in Drehung versetzt wird, da- 
durch gelcennzeichnet, daB am Schaft eine erste 
Einrichtung (51) vorgesehen ist, welche dazu 40 
dient, eine axiale Verlagerung. des Rotors aus 
einer zentrierten Stellung gegeniiber den 
AuslaUoffnungen mittels der Fluidstromung 
kontinuierlich zu korrigieren, wahrend der Rotor 
um den Schaft herum angetrieben wird. 45 

2. Vlbrationsvorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daS die erste Korrek- 
tureinrichtung (51) Mittel (51, 52, 53) am 
Schaft (42) umfaSt, welche den Rotor gegen 

eine axiale Bewegung desselben vorspannen. 50 

3. Vlbrationsvorrichtung nach Anspruch 1 
Oder 2, dadurch gekennzeichnet daS die erste 
Korrektureinrichtung einen innerhalb der Pro- 
jektionsflSche des Rotors (60) auf dem Schaft 
befindlichen zylindrischen Abschnitt (51) des 55 
Schaftes (42) umfalSt, der einen groBeren 
Durchmesser hat ais die dem zylindrischen Ab- 
schnitt benachbarten Abschnitte des Schaftes. 

4. Vibrationsvorrichtung nach Anspruch 3, 
dadurch gekennzeichnet daS der zylindrische 60 
Abschnitt (51) des Schaftes durch eine Stufe 

(52) Oder eine Schragflache (53) an jedem Ende 
des zylindrischen Abschnittes gebildet ist 



5. Vibrationsvorrichtung nach Anspruch 3 
Oder 4, dadurch gekennzeichnet, da(i die Lange 
des zylindrischen Abschnittes (51) kleiner als 
die Lange des Rotors (60) ist 

6. Vibrationsvorrichtung nach Anspruch 5, 
dadurch gekennzeichnet daS das Verhaltnis der 
Lange des zylindrischen Abschnittes zur Lange 
des Rotors zwischen 0,85 und 0,97 llegt 

7. Vibrationsvorrichtung nach einem der vor- 
hergehenden Anspruche, dadurch gekenn- 
zeichnet daR sie ferner eine zweite, dem Rotor 
zugehSrige Einrichtung (65) umfaBt welche 
dazu dient die axiale Stellung des Rotors, 
wahrend dieser um den Schaft herum ange- 
trieben wird, kontinuierlich zu korrigieren. 

8. Vibrationsvorrichtung nach Anspruch 7, 
dadurch gekennzeichnet daS die zweite Korrek- 
tureinrichtung Rotorwande umfaSt, die schrage 
innenseitige Stirnkanten (65) haben. 

9. Vibrationsvorrichtung nach Anspruch 8, 
dadurch gekennzeichnet daS diese innen- 
seitigen Stirnkanten (65) des Rotors frei von 
sich In radialer Richtung erstreckenden Graten 
sind. 

10. Vibrationsvorrichtung nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet dais die Oberflachenrauhigkeit der 
Innenwand des Rotors weniger also 0,5 Mikron 
betragt 

1 1 . Vibrationsvorrichtung nach einem der 
Anspruche 1 bis 10, dadurch gekennzeichnet 
dafS die AuslaBeinrichtungen wenigstens einen 
DurchlalS (70) in der Wand des Schaftes (42) 
innerhalb der Projektionsflache des Rotors (60) 
auf den Schaft umfassen, wobei dieser Durch- 
laS eine an seiner aulSersten Kante aus- 
gebildete Abschragung (71) aufweist 

12. Vibrationsvorrichtung nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, daS der Schaft in einem Knoten einer 
am Schaft be! einem ausgewahlten Schwing- 
ungsmodus auftretenden stehenden Welle von 
einem ersten Stutztell (30) abgestutzt ist, wobei 
dieser erste Stutztell ausreichend unelastisch 
ist um den Schaft auf den ausgewahlten Sch- 
wingungsmodus vorzuspannen, 

13. Vibrationsvorrichtung nach Anspruch 12, 
dadurch gekennzeichnet da(S die Stutzeinrich- 
tung einen zweiten Stutztell (32) umfaSt der 
elastisch und an einer Stelle des Schaftes an- 
geordnet Ist, die vom ersten Stutztell (30) ent- 
fernt liegt 

14. Vibrationsvorrichtung nach Anspruch 12 
Oder 1 3, dadurch gekennzeichnet dalS der erste 
Stutztell (30) ein den Schaft umgebender O- 
Ring ist 

1 5. Vibrationsvorrichtung nach Anspruch 1 4, 
dadurch gekennzeichnet daS dieser 0-Ring we- 
niger als 70 % elastisch ist 

16. Vibrationsvorrichtung nach einem der 
vorhergehenden Anspruche in der Form eines 
Zahnreinigers. 
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